The essential oil of citronella (Cymbopogon sp.) was used in vitro to assess its influence on the L3 larvae of Contracaecum sp. The parameters investigated were the morphological integrity and motility of the larvae after being in contact with the product. The essential oil was very effective in its trade form killing all the larvae at the utmost in two hours. The damage caused to the larvae was evaluated with a microscope in histological cuts, where cuticular rupture and disintegration of the intestinal wall of the larvae were found. The results were analyzed through the use of a monocaudal Fisher test to detect differences between the groups where the significance of p<0,05 was obtained.
Introduction
The consumption of the fish is, since old times, a common practice in many human populations, because of its nutritional characteristics. Some cultures, however, have the habit of eating uncooked fish, having the risk of catching some diseases (São Clemente et al., 1996; Okumura, et al., 1999) .
The study of the parasitic diseases transmitted through the consumption of fish meat, becomes essential for public health, since man in several situations takes the role of an accidental host in the biological cycle of parasites, such as Eustrongilides ignotus, Anisakis simplex, Diphyllobotrium latum, Ascocotyle longa, among others, many times with relevant clinical manifestations (Eberhard et al., 1989; Chieffi et al., 1992; Del Pozo et al., 1996; Emmel et al., 2006) .
The anisakiose is considered the most common among the parasitic diseases transmitted by fish, deriving from the infection by Anisakis sp. larvae, after the intake of raw fish meat. The symptoms presented may vary a lot, although the most common are the gastric pains, followed or not by vomit, which may progress to an acute abdominal syndrome, with abdominal pains, abnormal muscular tension and manifestations similar to appendicitis. The penetration of the mucosa of the gastrointestinal tract by the larvae, can lead to the formation of abscesses or granulomas eosinophilics, besides the gastro enteric ulcerations and eosinophilic colitis (São Clemente et al., 1995; López-Serrano et al., 2000) . The occurrence of alterations of hypersensitivity, with nettle rash and even anaphylaxis, have been reported in patients with a history of cooked fish consumption, revealing the maintenance of the allergen potential in parasitic particles existent in the fish that is eaten. (Okumura et al., 1999; López-Serrano et al., 2000) .
For the State of Mato Grosso high prevalence of parasitism by the Contracaecum sp. larvae, are verified in fishes consumide by population as piraputanga Brycon microlepis Perugia, 1894, cachara Pseudoplatystoma fasciatum Linnaeus, 1766, and traíra Hoplias malabaricus Bloch, 1794 (Rego and Vicente, 1988; Barros et al., 2004; Moraes-Filho et al., 2004) .
The action of the Contracaecum sp. larvae upon the gastric mucosa of rabbits, infected for experiment, was demonstred by Barros et al. (2004) , describing the pathogenic potential of this nematode for this species of mammal. These authors alert to the possibility of human infection, as described for Anisakis sp.
The use of alcoholic citronella compounds upon the Anisakis sp. larvae, was described in the in vitro test by Hierro et al. (2004) , observing the larvicide action after four hours in contact with the product.
Aiming at getting to know about the use of citronella on other species nematode of the Anisakidae family and the search for the use of alternative methods for the treatment of this parasitosis transmitted by fish. This paper aims at testing the in vitro action of the essential oil of citronella on the Contracaecum sp. larvae.
Material and methods
For this study, 38 specimens of traíras (Hoplias malabaricus) from the district of Barão de Melgaço, State of Mato Grosso were used. After they were caught, the fish were taken in thermal containers to the Laboratory of the Veterinary Parasitology at the Universidade Federal de Mato Grosso.
With a interval of 12 hours at the most after catching the fishes, post-mortem exams were done for the collection of Contracaecum sp. larvae, in the guts, celomatic cavity and skeletal musculature of the fish that were examined using the techniques described by Pavanelli et al. (1998) , and the musculature was "cut in slices" and examined with the help of a candling table. After being collected, the larvae were put on Petri dishes, with saline solution (0,65% NaCl) to be considered for its viability, in a stereo microscope SZ-4045 (Olympus ®).
The essential oil used in the experiment was bought in a chemist's shop (Fórmula Certa, Lote. N.º 000789), the levels of purity were guaranteed through sensorial and physical analyses that were normal, according to EML -Distribuidora Ely Martins (NF 72849/50).
The larvae separated for the experiment, were divided in six groups, each one containing ten larvae and maintained in Petri dishes. Four plates were identified as T 1 to T 4 (as test group), one plate as control group, and another last plate containing ten larvae for the confirmation of taxonomical diagnosis.
For each plate test, five ml of the essential oil of citronella were added and the control group was maintained in the same volume of saline solution (0,65% NaCl), later the plates were put in an incubator chamber Biochemical Oxygen Demand (Fanem, Model 347 CD) with an average temperature of 28,4°C (± 0,8° C ) and relative humidity of 62% (± 4%).
At the end of each hour, one test plate was taken out of the B.O.D., and the larvae were washed with saline solution (0,65% NaCI), to interrupt the process of the product action. The larvae were examined through the stereomicroscope using the motility and structural integrity as parameter. The control group was also observed every hour during all the experimental period.
All the dead larvae were fixed in formalin 10%, and later processed according to the histological techniques described by Prophet (1992) . Then they were made into blocks of paraffin and cut in 5µm, width on a manual microtome (Microm HM 325), that were coloured by the hematoxylin-eosin technique (Allen, 1992) . The exams to evaluate the possibility of microscopic damages and microphotographs were done by optical microscope (Olympus BX41).
The larvae that were separated for taxonomic identification were fixed and processed according to the methodology described by Amato et al. (1991) and identified according to Hartwich (1974) and Vicente and Pinto (1999) .
To evaluate the performance, among the treated groups and those untreated by the Citronella, the Fisher monocaudal test was done, using the statistic program Epi Info™ 6.0.
The fishes was identified according to Britski et al. (1999) .
Results and discussion
After being in contact with the essential oil of citronella for one hour, only four larvae were alive, T 1 plate showing a 60% effectiveness of the larvicide action of this product.
After two hours, the T 2 plate was examined and it was verifying that all the larvae were dead. The T 3 e T 4 plates were examined respectively with three and four hours after the beginning of the experience, and like as was observed on plate T 2 , all the larvae were dead. An increase in body volume in thickness was observed. The larvae of the control plate remained viable, with motility and structural integrity unaltered during the experimental period.
The microscopic evaluation showed that the citronella essential oil caused cuticular rupture and disintegration of the intestinal wall, with occasional projection of the organs to the exterior part of the parasite, producing casual protuberances that were more evident after each hour (Figs. 1-4 ).
Through the comparison of the mortality rate of the Contracaecum sp. larvae, the efficiency of the treatment with Citronella on the non-treated parasites (p=0,04) was shown.
All the larvae reserved for the taxonomic identification were diagnosed as Contracaecum sp. larvae in the third stage of development.
In this work the product was used pure, which justifies the larvicide action in less time when compared to the results obtained by Hierro et al. (2004) that used different monoterpenic products, diluted in different concentrations, on Anisakis sp. larvae observing total death of the larvae in four hours. Different results can be expected, also due to the use of different parasite species.
The citronella essential oil is efficient against the Contracaecum sp. larvae, however, tests using different dilutions, as well as the search for isolation of the different compositions that form the pure essential oil, through the gaseous chromatography, are the reason for new investigations about the use of citronella components on parasites of Anisakidae family. 
